The Federal Reserve System has been making monetary policy in the dark. It has had to; economists simply have not agreed on a theory that satisfactorily explains the use of money in the economy and tells public policy makers what they should do about it. But a theory does exist which includes what's essential for a good theory of money. Economists should recognize it as the best available, and the Fed should not ignore its policy implications, for they are very different from current practice.
What is essential for a good theory of money?
Most basically, the theory must explain facts. Why do people use some objects for exchange and why some objects more than others? Specifically, why do people value and use fiat money-intrinsically worthless stuff the issuer will not convert into anything?
To explain the role of fiat money, a good theory must include ''friction." In standard economic theory, markets work too well; people communicate and trade in fictitious markets without using up resources. As a result, standard economic theory cannot explain the limitations of markets-limitations that account for phenomena like centralized planning, firms as ways of organizing economic activity, nonprice allocation schemes like first-come, first-served, and the use of money.
1 Without some friction that inhibits the operation of markets, there can be no role for a lubricant like money.
To determine the best role for public policy, a good theory of money must let monetary policies be evaluated in the same way economists evaluate other governmental actions: in terms of economic efficiency. An allocation of resources is efficient or nonwasteful if no one could feasibly be made better off by a change without also making someone worse off. Without a theory that describes efficient allocations, monetary policy makers have adopted high employment, stable prices, and growth as goals. But as will be demonstrated, the pursuit of such goals can be inconsistent with the pursuit of efficiency.
The simple theory you will read about in this article does what a good theory of money must. It contains a friction that accounts for some basic facts about money, and it allows monetary policies to be evaluated in terms of efficiency, the usual goal of public policy.
The results of that evaluation are important for the Federal Reserve System. To achieve efficiency, this theory says the Fed should limit itself to holding constant the supply of U.S. fiat money (currency plus deposits of commercial banks at the Fed). This is quite different from the Fed's current practice of tinkering with various other measures of the money supply, a practice no satisfactory theory of money supports.
Samuelson's Overlapping Generation Model 2 Consider a discrete time economy in which people live two periods (young in the first period, old in the second), and N new people appear each period. Each young person is endowed with some amount of a single nonstorable consumption good. (You may think of young people as having labor that can be used to produce the nonstorable consumption good and of old people as unable to work.) Nothing but their own consumption matters to these people: more consumption is preferred to less, and everyone would like to consume something in both periods.
Thus, on any date this economy has some young people, some old people, and a fixed amount of the one nonstorable consumption good. We are going to judge the efficiency or nonwastefulness of various ways of distributing the consumption good. In doing that, we will take into account those who are currently alivethe current old and the current young-and all future generations. It is, by the way, a critical feature of this economy that it has no last generation.
A Wasteful Market Solution
If we, so to speak, let matters take their course in this economy, then a likely outcome is that the current young and the young in each future period consume their endowment, but no one gets to consume when old. Call this the "notrade allocation.'' I want to prove that this is a wasteful allocation, that the fixed amount of the consumption good can be divided in the current and in every future period to make everyone better off than under the no-trade allocation.
For the moment, suppose that everyone has identical preferences and endowment, and let the endowment of each young person be Y units of the nonstorable consumption good. Let Ci be consumption when young and C 2 consumption when old. Moreover, suppose that the consumption bundle (Ci, C 2 ) = (Y/2, Y/2) is preferred to the bundle (Ci, C 2 ) = (Y, 0). That is, everyone prefers to get something when they're both young and old, not just when they're young.
Obviously, the fixed amount of the consumption good, NY, available to society each period could be divided so that each of the 2N people alive at each date gets Y/2 units. This produces (Ci, C 2 ) = (Y/2, Y/2) as lifetime consumption for every young person and Y/2 as second-period consumption for the current old. This allocation would be preferred by everyone or dominates the no-trade allocation which gives the young a lifetime consumption of (Y, 0) and the current old nothing.
But how can a market produce this dominant allocation or any allocation in which people get to consume something when old? Clearly the young in each period have to surrender part of their endowment to the old. But what can the old give in exchange? In a sense, they have nothing, particularly nothing that would bind or commit the next period's young to turn over some of their endowment to the then-old. This is the friction that allows this model to have a role for fiat money.
A Fiat-Money Solution
By definition, fiat money is unbacked or inconvertible money; the issuer does not promise to exchange it for anything else. Today the United States' fiat money consists of outstanding currency plus deposits of commercial banks at the Federal Reserve (sometimes it's called "highpowered" money or the monetary base). One way to check this is to consolidate everyone's balance sheets; what is left as wealth is all real assets (buildings, land, animals, etc.) and fiat money.
Fiat money is also intrinsically worthless. It cannot be an object wanted for its own sake (to be consumed), nor should it help produce the consumption good (as labor and land do). To have a theory of fiat money, then, is to explain the circumstances under which intrinsically worthless stuff ends up having value as it does when it is accepted in exchange for things like the consumption good of the model we have been describing.
Once defined this way, fiat money obviously has value at any date only if people believe it will have value at the next date. So expectations play an important role in any theory of fiat money. Moreover, we see why the never-ending nature of our model is critical. Were there to be a last generation, fiat money could not have value when the last generation was old. But then it could not have had value when they were young, and so on, leading to the conclusion that fiat money could never have value. Now if the old people currently alive have some fiat money and if this amount will never be changed, then there exists an equilibrium in which fiat money has value, an equilibrium that produces a nonwasteful allocation.
By "equilibrium" I mean a price sequence (a sequence of values of fiat money at each date in units of the consumption good at that date) and an allocation (a description of who gets what in which "who" includes everyone alive now and in the future) that satisfies the following properties:
• Individuals' choices are optimizing and subject to them assuming current and future values of fiat money and being right about the future value.
• Those choices clear the market in each period; the total demand for fiat money by the young equals the amount offered by the old.
For precision, such an equilibrium might be called a competitive, perfect-foresight, or rational expectations equilibrium, but I will simply call it an equilibrium.
How does our fiat-money economy work?
In each period, the old people offer at any price all the fiat money they have. This constitutes the supply of fiat money. The young people are demanders of fiat money, but in general their demand depends on the value of fiat money now and in the next period and on their preferences. Because conditions remain unchanged over time in this economy, in equilibrium the value of fiat money could remain constant from period to period; the supply of fiat money does not change nor do the factors that influence the demand.
If the value of fiat money is positive and constant, then young people believe they can exchange one unit of their endowment for one unit of consumption next period. In other words, they face a zero interest rate and a choice set-a set of possibilities for first-period consumption, Ci, and second-period consumption, C 2 -shown as the shaded area in Figure 1 . The equilibrium value of fiat money is determined by the preferences of the young, by their choice of a point on the upper boundary of the choice set.
To pin matters down, we suppose that they display no time preference; when given the chance to trade one unit of first-period consumption for one unit of second-period consumption, they choose equal amounts of the two. In other words, they choose (Ci, C 2 ) = (Y/2, Y/2). 4 This means that each young person offers Y/2 units of her or his endowment in exchange for fiat money or that in the aggregate NY/2 units of the consumption good are offered. If we let M denote the number of units of fiat money supplied, each unit exchanges for (NY/2)/M units of the consumption good each period. It is easy to verify that such a price sequence is an equilibrium according to the definition given above.
We can also indicate why the resulting allocation is nonwasteful, at least among the class of allocations that treat all young people of 4 An example of a utility function consistent with such preferences is the function all generations the same.
5 Any such allocation limits the consumption bundle of young people to the shaded area in Figure 1 . Given the assumed preferences, the bundle (Ci, C 2 ) = (Y12, Y/2) is best from their standpoint. While the current old would get more if the young were constrained to a point southeast of point A, say, A', the current young and the young of all future generations would be worse off. (All points on the line segment connecting A and B, including the points A and B, are nonwasteful.) Points like A" on the boundary northwest of A are wasteful because both the young and the current old are worse off there than at A. The current old in the aggregate consume what the young do not consume. Thus, at A" the per capita consumption of the old is Z, while at the fixed-supply fiat-money equilibrium it is X. Obviously, the no-trade allocation is the worst point on the upper boundary of the choice set.
A Deflationary Example
The above fiat-money solution includes a fixed stock of fiat money, a constant price level, and a nonwasteful allocation. Is the constant value of fiat money an essential feature, or is it an accident, just special to that example? To answer this, consider a slightly different model: Let the endowment of successive generations grow by the factor g so that each young person of generation t has an endowment of the nonstorable consumption good equal to Y(1 + g)\ First suppose that the quantity of fiat money is unchanging and equal to M. Since the quantity of the consumption good is increasing exponentially at the rate g, the value of this fixed quantity of fiat money must increase, that is, deflation occurs. And, in fact, there is an equilibrium in which the value of money grows exponentially at the rate g, implying that young people face an interest rate of g. The upper boundary of the corresponding choice set is the relatively flat line in Figure 2 . The equilibrium allocation is, in general, a point like A. 6 Now suppose instead that monetary policy keeps the value of fiat money constant. This requires that the quantity of fiat money be increased, in fact, by g percent per period. We may suppose that this required amount is handed out each period to the old people with each old person getting the same amount. ®The line through A passes through the endowment Y(1 + g)* and has slope equal to -1/(1 +g). The point Q is determined by the intersection of that line and the line that passes through the origin with slope equal to one. How do we know that point A lies southeast of point Q rather than northwest of Q, say at A'? Well, suppose to the contrary that A' is chosen when the boundary of the budget set is the line passing through Q and A. We know that if the choice set boundary were CQB, then Q would be chosen, implying that Q is preferred to A". But A" is preferred to A'. Hence, Q is preferred to A 1 . This contradicts the assumed choice of A 1 when the choice set boundary is the line through Q and A.
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This policy keeps the value of fiat money constant. It now looks to young people as if their budget set is bounded by the line CB in Figure 2 . The equilibrium consumption bundle is at point Q.
8 But the bundle at point A is, in general, preferred to that at point Q. That is, the current young and all members of all future generations are better off under deflation than under the policy that keeps the price level constant. The current old also are better off, for under deflation their per capita consumption is the quantity X, while under the policy that keeps the value of fiat money constant it is only Z. For this model, this proves that a policy of holding constant the amount of fiat money and letting deflation occur dominates one that keeps the value of money constant.
In a wide variety of models like those discussed above, a policy of holding constant the quantity of fiat money produces a nonwasteful allocation. This can imply a rising value of money (deflation), as in the last example, or a falling value of money (inflation). Whichever, the resulting allocation cannot be dominated.
Complicating the Model
Like all theories, this one abstracts from certain details of the real world and should not be rejected because of that. Still, you may have some qualms about taking its implications seriously. After all, where are banks and other financial intermediaries? What about assets other than fiat money? Shouldn't we consider business cycles? And what about international monetary relations?
Private Borrowing and Lending Does the presence of private borrowing and lending in an economy alter the conclusion that a policy of holding constant the stock of fiat money cannot be dominated? To find out, the model described above can be adjusted to include private borrowing and lending. Although it is something of a copout, we can regard financial intermediaries as institutions that do no more than carry out various kinds of borrowing and lending. 9 Economists know that to formulate a model in which this kind of trading occurs they must populate it with people who differ from one another in either time preference or endowment. We take the latter route.
Suppose that some young of each generation are endowed with some amount of nonstorable first-period consumption and others with some amount of second-period consumption. In general, the latter, when young, will want to borrow from the former. 10 In what sense, if any, does this borrowing and lending substitute for fiat money?
If the aggregate endowment is, so to speak, tilted sufficiently toward second-period consumption, then there is not an equilibrium in which fixed-supply fiat money has value. And, indeed, then fiat money is not needed; the market equilibrium that arises without it is nonwasteful.
But if the aggregate endowment is tilted sufficiently toward first-period consumptionthe limiting case being the model of the last section-then there is an equilibrium in which fixed-supply fiat money has value. And in such circumstances the market equilibrium that arises without fiat money is wasteful, while the equilibrium with it is not. Therefore, the mere existence of private borrowing and lending does not eliminate the role of fiat money.
But private borrowing and lending and fiat money do sometimes substitute for each other. So economies of the kind we have been describing that differ only in the degree to which aggregate endowments are tilted toward firstperiod consumption display an inverse relationship between the amount of private debt and the total value of fiat money. Also, economies that differ only because fiat money is being al-tered at different rates can display an inverse relationship between the total value of fiat money and the inflation rate. And finally, in such models various restrictions on private borrowing and lending-for example, an outright prohibition or a tax on it-enhance the demand for fiat money.
While these aspects of substitution between private debt and fiat money help explain widespread government interference with private debt creation (much more in other countries than here), they do not by themselves justify such interference.
If a government or monetary authority is charged with maintaining the value of fiat money, then it must be concerned with everything that goes on in the economy. If in the economy we have been describing the degree to which the aggregate endowment is tilted toward second-period consumption is increasing over time, then unless something is done the value of the fixed quantity of fiat money declines. In other words, there is inflation. The same happens if g is negative in the example above (the economy is shrinking rather than growing) or if over time technological developments make storing the consumption good easier and easier.
In their effects, such developments are similar to payments mechanism developments that reduce the demand for fiat money. As we saw in the last section, however, if the goal of monetary policy is to achieve a nonwasteful allocation of resources, then none of them calls for a response from the monetary authority. Its problem is not the development that threatens to alter the value of fiat money, but the goal of trying to keep that value constant.
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Other Assets and Institutions
In the model with private borrowing and lending, valued fixed-supply fiat money would exist only if the endowment is on average tilted toward first-period consumption. Would the presence of other assets or institutions weaken the need for such fiat money? Samuelson's model can be adapted to find out.
Other Physical Assets
No doubt you noticed that valued fiat money is the only asset in the models of the first section. Whether or not fiat money would be valued if other physical assets existed depends on the characteristics of those assets. We will consider two examples.
First, suppose the consumption good of the first model is storable; if k units are stored, the result is xk units the next period. If there is depreciation (x<1), then an equilibrium with valued fixed-supply fiat money exists which is nonwasteful. If there is appreciation (x>1), then an equilibrium in which a fixed supply of fiat money has value does not exist. But with appreciation the nonfiat-money equilibrium is nonwasteful.
In neither of these equilibria do individuals want to hold diversified portfolios. Diversified portfolios can be produced by complicating the storage technology, in particular, by making it uncertain. For example, suppose two outcomes of storage are possible and equally likely: x = .6 and x = 1.5. Then for a wide range of preferences, there is an equilibrium in which the young hold some valued fiat money and store some of the consumption good. But generally, a fixed-supply fiat-money equilibrium exists only if the storage technology is not too productive.
Next, suppose there is a distinct physical asset like land. If it is uniform, productive, and nondepreciating, then it dominates fixed-supply fiat money as an asset, and land and valued fiat money cannot coexist. However, if land is assumed to physically depreciate in the course of being used, then it and valued fiat money can coexist.
Is it a defect of these models that they make a fiat-money equilibrium depend on the physical characteristics of other potential assets? Should we look for models that allow valued fixed-supply fiat money to coexist with an appreciating consumption good or land that is uniform, productive, and nondepreciating? I doubt that a search for such models would be successful. And why try? Physically appreciating consumption goods don't seem to exist. And while it may be a useful abstraction for some purposes to assume that a homogeneous, nonreproducible form of capital like nondepreciating, productive land exists, such an abstraction is disastrous for explaining why titles to land have not played a prominent commoditymoney role historically.
Still, you may ask, must the "stuff' 1 with which we endow the old be fiat money? Couldn't it be something found in nature?
The properties that natural stuff would need are homogeneity and exogenous supply. And those natural objects that have played prominent commodity-money roles-gold, for example-have to some extent displayed these properties. But it seems doubtful that any stuff found in nature could approximate these properties better than well-managed fiat money.
Other Institutions
Other institutions can substitute for valued fiat money in Samuelson's model; he emphasized a tax-transfer scheme like Social Security. But while it may be easy to implement the right Social Security scheme in a very simple model, it would not be easy in complicated models in which, for example, people differ. Even in those models, however, the fiat money solution would work.
But, again, must the government provide the fiat money? If not, who? In the simple model, every person alive at the initial date would like to be the sole issuer of a store of value. How do we settle on one or several? It may be begging the question to say that there must be a social decision, but certainly the usual appeal to free entry and private incentives does not settle matters.
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Business Cycles
For many the principal role of monetary policy is countercyclical policy. And for them it must seem especially bizarre to derive prescriptions for monetary policy from a model that appears to ignore business cycles.
An important feature of business cycles is a tendency for money to expand and contract with economic activity (the time series evidence). But some believe that the amount of money does not affect economic activity, and among different countries the average over time of the monetary growth rate is not associated with the average level of economic activity (the cross-section evidence).
Another version of Samuelson's model at least partially reconciles these apparent conflicts. 13 The model is peopled with individuals who are endowed with first-period labor and who value leisure. Built into it are two kinds of uncertainty and an information barrier that prevents individuals from distinguishing completely between changes in a relative price-the rate at which first-period consumption can be exchanged for second-period consumption-and changes in the value of fiat money that potentially leave this relative price unchanged. These features are combined with rational expectations-the notion that individuals use in the best way whatever information is available to them.
The resulting theory produces a positive time series correlation between the rate of change of the money supply and total output. This correlation, however, is due entirely to the uncertainty of monetary policy. The theory implies the neutrality of money in relation to economic activity in the sense that a once-forall announced change in the quantity of money affects the value of fiat money and nothing else. It accounts for the cross-section evidence because total output does not depend on the known average growth rate of the money supply.
While this model does not account for all observed features of business cycles (whatever that may mean), it currently stands as the only full elaborated, coherent model that approaches being a model of business cycles.
14 And according to it, the best the monetary authority can do is eliminate itself as a source of uncertainty since an uncertain monetary policy clearly produces a wasteful allocation. This is consistent with the prescription being advocated here.
Country-Specific Fiat Monies
So far we have only been describing models of closed economies, a serious omission in matters involving monetary policy. The kinds of models described above, however, can easily be adapted to accommodate many countries and many fiat monies, one for each of several of the countries. Such an analysis reveals some problems but does not change our general conclusion.
The model suggests that without government restrictions artificially enhancing the demand for a particular currency-capital controls being an important example-no international monetary system is consistent with uncoordinated national monetary policies. Thus the model explains why such restrictions are pervasive in the world today. The presence of country-specific fiat monies, therefore, does create problems, but it does not affect the conclusion that a monetary policy that holds constant the stock of fiat money cannot be dominated. In particular, if all fiat monies are held constant, then any system of fixed exchange rates is consistent with an equilibrium that produces a nonwasteful allocation.
Conclusion
You may still be wondering whether to take all this seriously. Can the simple models I have been describing really tell us something? Can they tell us more than those 200-or-so-equation macroeconometric models that give numerical answers to many questions? Those large models have been notoriously inaccurate. But more important, despite their size, they cannot address all sorts of questions. In particular, they do not allow policies to be evaluated in terms of efficiency, the only kind of evaluation we should trust. Besides that, the large models are all descended from Keynesian macroeconomic theory, but they have not resolved any of the many questions about the merits of that theory. This should make us wary of expecting much from them.
Of course, the simple models I have described are not perfect. There are many facts
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Quarterly Review/Summer 1977 they do not confront. But they should be taken seriously because they are the best models available today for analyzing a wide range of questions about the government's role in the financial system. And their implication that the supply of fiat money should be held constant appears likely to be implied by other still-to-bedeveloped models.
However, two specific qualifications should be acknowledged.
The printing of money has always been recognized as one way to finance government expenditures. If we assume that any method of financing such expenditures involves coercion, then any method also involves costs-explicit collection costs and somewhat hidden distortions. With this assumption, fiat-money issue is on a par with other ways to finance government expenditures, and holding the amount of it constant is not necessarily the best policy.
And operating a fiat-money system, even one as simple as the one prescribed above, is not costless, as we have assumed. If we think of the fiat money as currency, then resources must be used to replace worn-out currency and eliminate counterfeits.
But this last qualification should not bother us. As we began by saying, a theory of money must be a theory with friction. In a good theory of money, no way of managing money should completely overcome the friction, at least not without some cost in terms of resources. The fiat money of the models described above works too well; it completely overcomes the friction. Once we take into account the cost of operating a fiat-money system, this is no longer true. At some cost and to some extent a well-managed fiat-money system overcomes market friction just as other lubricants at some cost and to some extent overcome physical friction.
